General Procedures and Starting Materials
All experiments were carried out in standard Schlenk glassware or in a glove box with strict exclusion of air and moisture, under a nitrogen or argon atmosphere. Solvents were dried on an MBraun solvent purification system and stored over molecular sieves prior to use. Compound 1 was prepared according to the published procedure. [1] All new compounds were fully characterized by 
H coupled), H-H DQF COSY, H-P HSQC, H-C HSQC and H-C HMBC experiments.
Measurements were performed at 25°C; 85% H 3 PO 4 was used as external standard in 31 P, BF 3 •OEt 2 was used as external standard in 11 B, TMS as internal in 1 H and 13 C NMR. Raman spectra were collected on a PE System2000 spectrometer equipped with a near-IR excitation laser. In vacuo refers to a pressure of ca. 10 Pa.
Experimental Procedures

Synthesis of 2
To a stirred suspension of 1 (2.0 g, 5.39 mmol) in THF (30 mL), BH 3 ·Me 2 S (3.1 mL, 32.7 mmol) was added all at once via syringe, resulting in a yellow solution. After 20 min, the solution was concentrated in vacuo and diethyl ether (20 mL) was added causing a white solid to precipitate. The solid was collected by filtration, washed with diethyl ether (2 × 10 mL) in air and dried in vacuo to give 2 as a colorless powder ( 
Synthesis of 3
To a suspension of 2 (1.8 g, 5.49 mmol) in toluene (40 mL) cooled to -10°C, Me 2 NH (~1.0 g, 22.0 mmol) was added via cannula. Upon addition the suspension turned to a pale red solution and the color intensified to a deep blood red a few seconds later. The reaction was stirred overnight before the solvent was removed in vacuo to give a bright red solid with white crystals of Me 2 NH•BH 3 . Toluene (10 mL) was added and the resulting suspension was filtered and the solvent was removed from the filtrate in vacuo. 
Synthesis of 4
To a stirred solution of Pd(PPh 3 ) 4 (385 mg, 0.33 mmol) in toluene (10 mL) cooled to -10°C, a solution of 3 (200 mg, 0.66 mmol) in toluene (10 mL) was added slowly. The mixture was allowed to warm to RT overnight with stirring. The brown reaction mixture was concentrated to ¼ of its initial volume in vacuo and pentane (10 mL) was added forming a red brown precipitate. Table 3 lists details of data collections and refinements. All data were collected at 93(2) K using Mo Kα radiation (λ = 0.71073 Å) from a high brilliance Rigaku MM007 generator. Data were collected using a Rigaku Mercury ccd detector with ω and φ scans. Intensities were corrected for Lorentz-polarisation and for absorption. The structures were solved by direct methods. Refinements were done by fullmatrix least squares based on F 2 using SHELXTL.
Crystal Structure Analysis Details
[2] CCDC 887823 (2), 887824 (3) and 887825 (4) Larger contribution of the ylide resonance form 3 over the doubly bonded form 3' (see Scheme 2 in main text) is supported by the further computational methods. Thus natural bond orbital (NBO) analysis [3] finds only a single localized P-P σ bond and two lone pairs on the phosphanylidene P atom. The presence of the two lone pairs in 3 is also indicated in a topological ("Atoms In Molecules") analysis [4] of the total electron density, two valence-shell charge concentrations are found above and below the five-membered C 3 P 2 ring (as extrema in the Laplacian, see Figure S1 ). These coincide with high value areas of the electron localisation function (ELF) in the parent H 3 PPH. [5] In the canonical Kohn-Sham MOs ( Figure  S2 ) the HOMO is essentially a p-orbital on the phosphanylidene P atom with only a slight tendency for delocalisation (both into the acenaphthene -system and onto the adjacent P atom); the other lone pair is a lower-lying sp 2 -type orbital.
Figure S1
Negative Laplacian of the electron density, - 2  in selected planes of 3 (B3LYP level). a) plane containing the five-membered P 2 C 3 ring; b) plane perpendicular to that, cutting through P(2) (phosphanylidene) and the C(1)-C(10) bond. Unfilled circles are projections of nuclei into the plot plane. Bold lines are bond paths in the plot plane with critical points marked as filled squares. Solid lines are in regions where electronic charge is concentrated, dashed lines are in regions where charge is depleted. The two valence-shell charge concentrations on P(2) (phosphanylidene) marking the lone pairs are indicated by red arrows. Key quantities of the critical point between the two P atoms: = 0.118 a.u., - 2 = 0.153 a.u., ellipticity  = 0.413. These values are similar to those reported at a similar level for the parent H 3 PPH. 
